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Objective: To assess short- and long-term mortality and risk factors in nursing home patients with
COVID-19 infection.
Design: Retrospective 2-center cohort study.
Setting and Participants: Dutch nursing home patients with clinically suspected COVID-19 infection
conﬁrmed by reverse transcription-polymerase chain reaction testing.
Methods: Data were gathered between March 2020 and November 2020 using electronic medical records,
including demographic characteristics, comorbidities, medical management, and symptoms on the ﬁrst
day of suspected COVID-19 infection. Mortality at 30 days and 6 months was assessed using multivariate
logistic regression models and Kaplan-Meier analysis. At 6 months, a subgroup analysis was performed
to estimate the mortality risk between COVID-negative patients and patients who survived COVID-19.
Risk factors for mortality were assessed through multivariate logistic regression models.
Results: A total of 321 patients with suspected COVID-19 infection were included, of whom 134 tested
positive. Sixty-two patients in the positive group died at 30 days, with a short-term mortality rate of 2.9
(95% CI 1.7e5.3). Risk factors were fatigue (OR 2.6, 95% CI 1.3e6.2) and deoxygenation (OR 2.9, 95% CI 1.3
e7.6). At 6 months, the mortality risk was 2.1 (95% CI 1.3e3.7). Risk factors for 6-month mortality were
shortness of breath (OR 2.7, 95% CI 1.3e7.0), deoxygenation (OR 2.5, 95% CI 1.1e6.5) and medical management (OR 4.5, 95% CI 1.7e25.8). However, among patients who survived COVID-19 infection, the longterm mortality risk was not sustained (OR 1.0, 95% CI 0.4e2.7).
Conclusions and Implications: Overall, COVID-19 infection increases short- and long-term mortality risk
among nursing home patients. However, this study shows that surviving COVID-19 infection does not
lead to increased mortality in the long term within this population. Therefore, advanced care planning
should focus on quality of life among nursing home patients after COVID-19 infection.
Ó 2022 AMDA e The Society for Post-Acute and Long-Term Care Medicine.

Since the ﬁrst presentation of SARS-CoV-2 (COVID-19) in the
Netherlands in February 2020, more than 15,000 long-term care patients died within the ﬁrst 3 months of the pandemic alone.1 To date,
only a few studies have assessed the impact of COVID-19 on nursing
home patients, showing that COVID-19 infection increases short-term
mortality.2e4 Within this population, especially patients with
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Parkinson disease, cognitive impairment, or dementia, overall frailty,
chronic kidney disease, diabetes, and male sex are at risk.2,5,6
Regarding long-term effects, a study by Rooney et al found that
physical functioning and ﬁtness are impaired within the general
population after 12 months of follow-up.7 Another study found that
patients who experienced COVID-19 infection had persisting complaints such as fatigue, muscle weakness, difﬁculty sleeping, and
depression, up to 6 months after infection.8 The impact of surviving
COVID-19 on physical functioning is presumably similar or possibly
even higher in frail older individuals and could have an effect on longterm mortality, as suggested by Soldevila et al.6 However, to our
knowledge, no studies have yet investigated the consequences of
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COVID-19 infection on long-term mortality among nursing home patients after COVID-19 infection. Therefore, we aimed to assess mortality as well as risk factors for short-term mortality and long-term
mortality in nursing home patients with COVID-19.
Methods
Study Design and Population
Between March and November 2020, a retrospective, 2-center cohort
study was conducted in 2 Dutch long-term care organizations with a total
of 2500 eligible patients, including patients under the care of an older
adult care physician or general practitioner, who were living in hospice
settings, somatic departments, and dementia special care units within a
nursing home.9 Patients who were admitted to a unit for geriatric
rehabilitation or a hospice-unit were not eligible due to short-stay,
chance of loss to follow-up, or short life expectancy. As the medical records of patients under the care of a general practitioner were not
accessible, these patients were not included. Patients with a clinical
suspicion of COVID-19 infection based on a physician’s assessment and
for whom reverse transcription-polymerase chain reaction (PCR) test
results were available were included. Patients who were suspected of
COVID-19 infection but tested negative were deﬁned as controls. All
patients had a follow-up period of 30 days after the ﬁrst suspicion of
COVID-19 infection to document 30-day mortality. All patients who were
alive after 30 days were followed for an additional 5 months to document
6-month mortality (Figure 1). Patients who tested positive and were still
alive 30 days after the ﬁrst suspicion of COVID-19 infection were deﬁned
as survivors. Patients who initially tested negative but later tested positive during the ﬁrst 30 days were included in the COVID-positive group,
where new baseline parameters were deﬁned. Patients who tested
negative at baseline but tested positive for COVID-19 between 30 days
and 6 months of follow-up were excluded (Figure 1).
Data Collection
An infection log was recorded by each center by including all patients with a clinical suspicion of COVID-19 infection, testing dates and
results, and clinical signs and symptoms, as advised by the Dutch
Association of Elderly Care Physicians (Verenso).10 Electronic medical
records were used to obtain data regarding demographic
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characteristics, comorbidities, and medical management. We registered comorbidities that were considered potential risk factors for
severe illness or mortality due to COVID-19 infection in the general
population conforming to the International Classiﬁcation of Primary
Care.11e16 These comorbidities included lung disease, cardiovascular
disease, cardiovascular risk factors, cerebrovascular disease, neurocognitive disorders, diabetes mellitus, kidney disease, liver disease,
cancer, autoimmune disease, and hematologic disorders. Medical
management was deﬁned as curative care or palliative care. Palliative
care was deﬁned as life-prolonging treatment, such as resuscitation,
hospitalization, antibiotic treatment, artiﬁcial nutrition, and hydration, are withheld.17 We reported clinical symptoms on the ﬁrst day of
suspected COVID-19 infection, namely nasal congestion, sore throat,
cough, shortness of breath, malaise or fatigue, myalgia, headache,
dizziness, diarrhea, nausea or vomiting, and loss of taste and/or smell,
and clinical parameters, including blood pressure, pulse, temperature,
respiratory rate, oxygen saturation, and consciousness.
Ethical Approval
This research concerned a retrospective analysis of routine anonymized patient data, and no patients were subjected to procedures or
were required to follow rules of behavior in our research. Therefore,
ethical approval was not obtained.18
Statistical Analyses
Descriptive and frequency analyses were performed for demographic characteristics and clinical signs and symptoms. COVID-19positive and -negative patients were compared using c2 or Fisher
exact tests for nonnormally distributed data, for categorical variables.
Age distribution was compared using a Mann-Whitney U test.
Mortality was estimated from the day of the ﬁrst suspicion to the time
of follow-up at 30 days and 6 months. Here, we compared overall mortality between all COVID-19-positive and -negative patients at 30 days
and 6 months, as well as a subgroup analysis to estimate mortality of
COVID-positive patients who survived COVID-19 infection, compared
with patients who tested negative at baseline. Odds ratios for mortality
were calculated using univariate and multivariate logistic regression.
Independent risk factors were selected based on signiﬁcantly different
variables resulting from univariate analysis. The results were corrected

Fig. 1. Overview of patient groups and follow-up.
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for confounders (ie, age and sex). In, addition, Kaplan-Meier analysis was
performed to compare survival at 6 months, and statistical signiﬁcance
was tested using log-rank test.
To investigate potential risk factors for mortality at 30 days and
6 months among COVID-positive patients, an univariate logistic
regression was ﬁrst performed including all documented clinical signs
and symptoms, medical history, and medical management. Statistically signiﬁcant variables were then included in a multivariate logistic
regression model. The results were controlled for age and sex. Conﬁdence intervals were calculated using a bootstrap analysis of 5000
samples. All analyses were performed using IBM SPSS Statistics for
Windows, Version 27.0 (2020).
Results
Baseline Characteristics
Overall, 321 patients suspected of COVID-19 infection were
included. In total, 134 patients (41.7%) tested positive. At inclusion,
there were no statistically signiﬁcant differences between COVID19-positive and -negative patients regarding demographic characteristics and comorbidities. Patients who tested positive were
signiﬁcantly more likely to present with fever, malaise, or fatigue.

COVID-19-negative patients more often presented with symptoms
of sore throat or headache (Table 1). None of the suspected patients with COVID-19 were lost to follow-up due to discharge to
another care facility or (temporary) hospital admission. Between
30 days and 6 months of follow-up, 4 COVID-19-negative patients
tested positive and were excluded from the 6-month mortality
analysis.
Thirty-Day Mortality
Sixty-two patients (46.3%) in the COVID-19-positive group had
died at 30 days (Figure 1). Patients who tested positive for COVID-19
were 3.6 times more likely to have died within 30 days than patients who tested negative (OR 3.6, 95% CI 2.3e6.2). Multivariate
analysis showed that after correction for statistically signiﬁcant
different variables at baseline (ie, headache, sore throat, fatigue, and
fever; Table 1), increased mortality risk for COVID-19-positive patients
persisted (OR 2.9, 95% CI 1.7e5.3).
Risk Factors for 30-Day Mortality in Patients with COVID-19
Univariate analysis showed a statistically signiﬁcant associated
higher mortality risk at 30 days for COVID-19-positive patients with

Table 1
Baseline Characteristics of Nursing Home Patients Who Tested Positive or Negative for COVID-19, at Time of Inclusion and at 30 Days
Characteristics at Time of Inclusion
COVID-19 Positive
(n ¼ 134)

COVID-19 Negative
(n ¼ 187)

Age, mean (SD)*
85.1 (8.0)
83.4
Age group, n (%)
85 y
74 (55.2)
98
Sex, n (%)
Male
53 (39.6)
70
Comorbidity, n (%)
Lung disease
20 (14.9)
31
Cardiovascular disease
58 (43.3)
78
Cardiovascular risk Factors
87 (64.9)
117
Cerebrovascular Disease
46 (34.3)
59
Neurocognitive disorder
102 (76.1)
141
Diabetes mellitus
36 (26.9)
54
Kidney disease
32 (23.9)
29
Liver disease
2 (1.5)
0
Cancer
17 (12.7)
24
y
Auto-immune disease
8 (6.0)
11
Hematologic disordery
3 (2.2)
0
z
Symptoms at ﬁrst suspicion of COVID-19 infection, n (%)
Nasal congestion
32 (23.9)
37
Sore throat
7 (5.2)
24
Cough
90 (67.2)
106
Shortness of breath
43 (32.1)
42
Malaise or fatigue
78 (58.2)
84
y
Myalgia
5 (3.7)
2
y
Headache
0 (0.0)
7
Dizzinessy
2 (1.5)
2
Diarrhea
11 (8.2)
20
Nausea or vomiting
15 (11.2)
21
Loss of taste and/or smelly
1 (0.7)
2
Clinical parameters at ﬁrst suspicion of COVID-19 infection, n (%)z
y
Hypotensive, 100/min
4 (2.9)
10
Tachycardia, 100/min
21 (15.7)
30
Tachypnea, 21/min
24 (17.9)
31
Deoxygenation, 91% SO2
41 (30.6)
38
Fever, 38.1 C
72 (53.7)
51
Unconscious
16 (11.9)
25
Abnormal lung sounds
15 (11.2)
25
y
Clinical management, n (%)
Palliative care
21 (15.7)
37

Characteristics at 30 D
P Value

COVID-19 Positive
(ie, Survivors, n ¼ 72)

COVID-19 Negative
(n ¼ 147)

85.1 (8.7)

83.1 (9.6)

P Value

(9.4)

.197

(52.4)

.618

43 (59.7)

75 (51.0)

.225

(37.4)

.700

25 (34.7)

55 (37.4)

.697

(17.1)
(41.7)
(62.6)
(31.6)
(75.4)
(28.9)
(15.5)
(0.0)
(12.8)
(5.9)
(0.0)

.600
.779
.665
.601
.882
.692
.059
.940
.969
1.000
.072

10
29
48
19
53
20
13
1
9
5
1

(13.9)
(40.3)
(66.7)
(26.4)
(73.6)
(27.8)
(18.1)
(1.4)
(12.5)
(6.9)
(1.4)

19
57
91
49
112
39
23
0
21
6
0

(12.9)
(38.8)
(61.9)
(33.3)
(76.2)
(26.5)
(15.6)
(0)
(14.3)
(4.1)
(0)

.843
.831
.492
.297
.677
.845
.651
.329
.718
.511
.329

(19.8)
(12.8)
(56.7)
(22.5)
(44.9)
(1.1)
(3.7)
(1.1)
(10.7)
(12.8)
(1.1)

.379
.023
.058
.054
.019
.133
.044
1.000
.457
.657
1.000

18
4
49
19
35
2
0
2
7
9
0

(25.0)
(5.6)
(68.1)
(26.4)
(48.6)
(2.8)
(0.0)
(2.8)
(9.7)
(12.5)
(0.0)

31
19
79
32
65
2
6
2
17
19
2

(21.1)
(12.9)
(53.7)
(21.8)
(44.2)
(1.4)
(4.1)
(1.4)
(11.6)
(12.9)
(1.4)

.514
.095
.043
.447
.540
.462
.082
.462
.682
.929
.320

(5.4)
(16.0)
(16.6)
(20.3)
(27.3)
(13.4)
(13.4)

.268
.779
.326
.062
<.001
.621
.735

3
10
8
15
37
6
6

(5.2)
(17.2)
(50.0)
(26.8)
(51.4)
(8.7)
(66.7)

5
19
23
27
33
15
13

(4.4)
(16.5)
(54.8)
(24.3)
(22.4)
(10.9)
(65.0)

.544
.905
.745
.729
<.001
.625
.930

(19.8)

.345

22 (15.0)

.282

7 (9.7)

*Analyzed using Mann-Whitney U test.
y
Analyzed using Fisher exact test, all other categorical variables were analyzed using c2.
z
Symptoms and clinical parameters were documented at ﬁrst suspicion of COVID-19 and not included in long-term analysis.

.152
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fatigue and deoxygenation. These risk factors remained statistically
signiﬁcant predictors for mortality after correction for confounding,
yielding ORs of 2.6 (95% CI 1.3e6.2) for fatigue and 2.9 (95% CI 1.3e7.6)
for deoxygenation.

Mortality at 6 Months
At 6 months, 71 COVID-19-positive patients (53.0%) had died vs 59
patients (31.6%) of the patients who tested negative at baseline
(Figure 2); this was signiﬁcantly different (log-rank P value < .001).
The long-term mortality risk in patients who tested positive was 2.4
times higher compared with patients who tested negative (95% CI
1.5e3.8), which was sustained after correction for statistically significant different variables at baseline (ie, headache, sore throat, fatigue,
and fever; OR 2.1 95% CI 1.3e3.7).

Risk Factors for 6-Month Mortality in Patients with COVID-19
At 6 months, cerebrovascular disease, shortness of breath, deoxygenation, and medical management were associated with higher
mortality. After correction for confounding, only shortness of breath
(OR 2.7, 95% CI 1.3e7.0), deoxygenation (OR 2.5, 95% CI 1.1e6.5), and
medical management (OR 4.5, 95% CI 1.7e25.8) only remained as
statistically signiﬁcant risk factors.

Mortality Risk after COVID-19 Survival
Seventy-two patients in the COVID-19-positive group (53.7%)
were still alive after 30 days of follow-up and were therefore labeled
survivors (Table 1). Both univariate and multivariate analyses
showed that COVID-19 survivors did not have a higher mortality risk
at 6-month follow-up than COVID-19-negative patients (multivariate OR 1.0, 95% CI 0.4e2.7).
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Discussion
This study shows that COVID-19 infection increases short-term
mortality risk, leading to excess mortality, conﬁrming the ﬁndings
of another Dutch study among nursing home patients.1,2 However,
compared with an international study conducted in US nursing
homes, mortality risk was higher in our study population.5 This
discrepancy might be explained by differences in the study population, as they also included asymptomatic patients who were
tested. Another factor might be differences in medical care and
management in Anglo-Saxon countries compared with the
Netherlands, where palliative care and treatment limitations are
relatively more common and initialized in an earlier phase.19,20 To
illustrate this, 18% of all patients in our study population were
already receiving palliative management. Moreover, during the
entire follow-up no patients were admitted to a hospital for
symptoms or complications due to COVID-19 infection. Furthermore, nursing home patients with COVID-19 have an overall
increased long-term mortality risk of more than 7% compared with
patients who do not experience COVID-19-infection. This was also
demonstrated in another study among previously hospitalized
patients with COVID-19; however, this study was performed
outside the setting of a nursing home.21 More importantly, our
study showed that 6-month mortality was not statistically significant different between patients who survived COVID-19 infection
and COVID-negative patients; therefore, surviving COVID-19 does
not lead to increased mortality among nursing home patients in
the long term. Concerning risk factors for mortality among patients
with COVID-19, only fatigue and deoxygenation were statistically
signiﬁcant predictors for 30-day mortality. At 6 months, patients
who had experienced shortness of breath or deoxygenation or
those who received palliative medical management had an
increased mortality risk. As our population size was limited, this
study may have lacked power to ﬁnd other signiﬁcant risk factors
for mortality as demonstrated in larger nationwide studies conducted among nursing home patients.2,5,6

Fig. 2. Kaplan-Meier survival curve for mortality between COVID-19 positive and COVID-19 negative patients.
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Regarding clinical consequences, the ﬁndings of this study can be
used to improve advanced care planning in nursing home patients
after COVID-19 infection. Generally, advanced care planning is used
to guide choices regarding medical management based on clinical
and personal preferences. During COVID-19 infection, mortality risk
and speciﬁc risk factors for mortality can be used to guide advanced
care planning. However, as patients who survive infection do not
have a prolonged increased mortality risk at 6 months, advanced
care planning should focus on quality of life, as frail populations such
as nursing home patients presumably experience a similar or even
greater disease burden after COVID-19 infection than the general
population.6e8,15
Last, there were several limitations in this study. Selection bias
could be present as the study was conducted in 2 long-term care organizations in a single region. Moreover, we did not randomly select
patients in the nursing homes. Preferably, a control group would have
consisted of a randomly selected group not suspected of COVID-19
infection or any other (respiratory) disease, to more accurately estimate excess mortality. Furthermore, we only reported symptoms and
clinical parameters on the day of clinical suspicion of COVID-19
infection and PCR testing, whereas other studies included symptoms
in the days prior to and after clinical suspicion and testing as well.
Moreover, reverse transcription-PCR introduces another limitation, as
the literature estimates a median sensitivity of 0.89 (false-negative
rates ranging from 0.018 to 0.58); therefore, repeated PCR testing is
recommended for patients who initially test negative but who are still
suspected of COVID-19 infection.22 Finally, we would like to remark
that different strains of SARS-CoV-2 have developed since its ﬁrst
presentation, which were not included in our study, and different
mutations might present with different morbidity and mortality.

Conclusion and Implications
Overall, COVID-19 infection increases short- and long-term mortality risk among nursing home patients. However, this study is the
ﬁrst to show that patients who survived COVID-19 did not have a
higher long-term mortality risk; therefore, advanced care planning
should focus on quality of life among nursing home patients after
COVID-19 infection.
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